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(54) STEEL SHEET FOR DISK BRAKE HAVING IMPROVED WARPAGE RESISTANCE, 
AND DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a steel sheet for a disk brake, which has excellent 
warpage resistance, and to provide a disk. 

SOLUTION: The steel sheet for a disk brake has a chemical composition containing, by 
mass. 0.05 to 0.15% C. <1.0% Si. <2.0% Mn, <1.0% Ni, 9.0 to 15.0% Or, 0.5 to 4.0% Cu. 0.10 to 
2.0% Mo. <0.10% N, and 0.05 to 1.0% Nb. and. if required, containing one or more kinds 
selected from <0.50% Ti. <0.2% Al. <0.015% B. <0.2% rare earth metals. <0.2% Y. <0.1% Ca. 
and <0.1% Mg, and the balance Fe with inevitable impurities, and whose ymax value defined 
by Ymax=420C+470N+23Ni+7Mn+9Cu-11.5Cr-11.5Si-12 Mo-3.5Nb+189 is controlled to < 
80. In the brake disk, the height of the warpage in the outer circumference of the disk 
after the application of the process of (temperature raising at a temperature rising rate of 
5 to 20° C— ^ holding at 600"" C in a soaking for 10 sec water cooling) for 500 cycles 
is controlled within 0.3 mm. 
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(54) BSDtt*i&»U&x^Xi^:/U-*ffl««*J:r;T-fXi^. 



(57) 

ma} »S y ISicff h/^x ;^ ^ u-:^fflfflfite 

CP^^Ift] MS%r*. C : 0.05-0. 15%. SI : 1. 0 
%iaT. Mn:2.0%mT, Ni : 1.0%liAT, Cr:9.0-15. 
0%. Cu : 0. 5-'4. 0%. Mo : 0. 10-- 2. 0%. N : 0. ]0%WL 
T. Nb : 0.05-1. 0%KITT?. i^SIClCCTTI : 0.50% 
JslT. Al : 0. 2%lilT. B : 0. 015%U1T. REM : 0. 2%)^ 
T. Y : 0. 2%JslT. Ca : 0. l%JslT, Mg : 0. ^%)iiT<0 

A> b y . r max =420 C +470 N + 23N i + 7Kn + 9Cu - 1 1 . 
5Cr - 1 1 . 5S i - 1 2MO-3. 5Nb+ 1 89 1 28 $ *t -S r maxm^ 
80JUTt3S:*<b^ffll«O7^<X>;^U-+fflffltfio 
ffltt*^b»b*ifc r»gaa[5-20'fe/secT7<D»a-^60O 
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Cn^^ 1 ] Rfi%-C. C : 0. 05-0. 1596. Si : 1. 0 

WKIT. Bn ; 2.0%JaT. Ni : 1.0%JaT. Cr : 9.0-15. 
0%. Cu : 0. 5-4. 0%. Ho : 0. 10-2. 0%. N : 0. 10%lil 
T. Nb:0.0S-1.0%aT-e, afiSA<FefcJ:0:qFpISM 

rniax=420C +470N +23Ni +7Mn+9Cu-11. 5Cr-11. 5S 
i-12Ho-3.5Nb+189 

i:S8*#l4 rmax<i*<80ElTt ft«it^tffie^^-r * 
HS y ^ U fcr -r X i7 :^ U-+fflSiffi, 

[ifi«a2] $bic. Ti : o.5o%&LTit«riinnt 
[ni«a3i * &tc, Ai : o.2%iaT*^«-r«»« 

[a*«4] B :0.015%ElT$^%r€.» 

5 ] $ b IC. REM : 0. 2%aT. Y : 0. 2%JU 
T. Ca:0.1%iyT. Mg : 0. 1%felT(D7^ 1 a*fcli2 

«i-5icEK<nffltt. 

1= r#jaiSg5-20'C/sec-C<O^;S->600*te x J^jgfelO 
secO»}#->*>ftj (Dttl!»-5*ai$ISyiiL50O-9--<-?;i. 

S. y S $36<0. SinnJairt l='Dl* S»R y ttlcfftifc U- 

^-T'T Xi7, 
[000 1] 

y(cM-r«is«ti$ (Hfiyii) $3c«Ly-cM«[. 

[0002] 

«-rS-f-f SUS420J1 (C : 0.16-0. 25% Ix'C 

M •V>SUS420J2 (|3|0.26-0.40%U'<;i') lfCDV;i/f-> 

tt, ssro;^-XT•■^--f h*«««T?ai«ioooiciirft<o 

5iSA^b^A*fClilSv;Ux:^-9--< SmffltL, 

[0 0 0 3] C4^ba)fflal*C#^fi^^l<aL^fcttlC. fll 
A*l(0**t?f4x^ :?U-+l=E«$4tS+»iS:«} 
ttA<»e.*V'St'>. COfcft. fllA*l«3J:i;«gLfl)2-3 

4^(7>#«lcJ:«tStt(£TOIIiIB:b«^i:^-r<. 
[0004] -tw-C. Cfl)J:5<tKC»©«IC«*7y, 



3gXT>UX«A<f*BaV10-152760#4i«lCj8i>-**lT 
1>S, -fitlc^Si:, C$0.10%iyTlcfiSLfc^t1? 

[0005] 

immm^L^otti^m ±!E^i8¥10-152760 

A>*^*ft^t-Ji«:*:u, c*i$-e&*ym5«*^T 

■r'te*^*., *tflig®A<600t#iaiciI-r-5)J:3*Sfi^5 

•e©ffiffl£fisaPBwyjSLTt^*9^i=. T-fx^7:;^u 
-+(Dx<x^7(c rsyj A<±i:$ctA<J5y, ^i-* 

MjcisoT, fiyfl)3i±$jQi±-r*i±ffi$«ifcx-fx 
^ setttt s c t * s w -r 

[0006] 

[se$«;d^r«y':«>(o^a] «w«<&». i^ycoie^ 

O. ffiCS©7;i.T>-9-'r h^XT>UX«ICj3lt«Cu 

(OSAitt. 600%;#i&-C(Dlft<t:»laa>iS)±(clr»-cid:ft 
SAt, W£ifettsya)«^«-i-»»jt^«ci:i*ffl 

*«W(*ctib©aai=3l':Jt^T^fi£Lfcta)-c^.5, 
[0 0 0 7] ttity*>. ±EaMl*. HS%-e, C:0. 
05-0.15%. Si:1.0%IUT. lln:2.0%mT. Ni : 1.0 
%JilT. Cr : 9. 0-15. 0%. Cu : 0. 5-4. 0%, Mo : 0. 10 
-2.0%. N :0.10%eiT. Nb : 0.05-I.0%J9lTr. SI 

rmax=420C+470N+23Ni+7Mn+9Cu-11.5Cr-11.5S 
i-12Mo-3.5Nb+189 

tmsiiii r maxfil A<80KiT t <f 4 itmf&Ai^r -& 

y It * as LfcT-fX<>:?U-+ffl«tRl:J:oTa 
C#<Di:C^>l=(*. •t*i-e*i.©S«<0^:S« (HS%) 

^Ix-^rCO-r ^• X^> $n-i&tt#«?®¥S(= J: y ^flSl 

r«f=«>(Offifir'$>y. si^a>«(8S-?ft«;bx«yfi-c« 
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[0 0 0 8] *fc, ±E«fil-feOT. SFf>ICTi :0.50 

a>. B : 0.015%jaT$§^^«t<D. ft€)lMi* f)ICR 
EM : 0. 2%JUT. Y : 0. 2%KIT. Ca : 0. 1%KIT. Ug : 

0. 1 %jjiT© 9 *. 1 a*fci* 2 ttiii± s #*-r 4 1 <D ^ 

[0 0 0 9] Sfc. cnb©fflfiA<. ^tz.ttm«>T-r 
[00 10] * ?>i=*«?9T?i*. c*te><De^tE!5^f)t^B^ 

T'<7.i?lz ras2g5~20t;/sec-e<D^S-»600°C X 1^ 
[00 1 1] CC-C. fflt53()^e):?lx-4r-r-fXi'^SBSl 

c^vi*. ffl«, T<;^^7<Dgytt>l-fflSiiA<±«:|=t>fc-3 

[0 0 12] «Jffl«(ia (ttfflflJ) <D^l/-+x<X^7S 
[00 13] 

Bstf ffiffl SMI y ig L r t fi«8$sMi-t)]fla«)¥a)te »tt 
f ^f*?*.W5yttSa!cS-r6t.a)-eft.6 

I^l^l:. fiST?(DlK^bm 1311. Hd1i^<D»^ 

r%j li«l-*^)SL^fBy rsia%j ^fiia^-r*. 
[0 0 14] ctt, h»fiE5c3R-e*y, iff 



yii<oifii±(ct*3i!i(cf¥ffl-rst%i6*i6. a-iiatt 
(ornm. c:*i6©f^ffl$+»»4ici*o.o5%ia±fl)c^ 

[00 15] Sili, flSSgMrffiffl-r-5A<s ^i^-f h 

^Wfil41.0%eiTI=«!ll8*^lS. «fc»*Ll^Sit* 
fi0!>±ettO. 8%. TIBIiO. 2%-C& 
[0 0 16] Hnl*. Jl—7.7-±^ hSSft3c*1?*y. 

fey, ms*-7,T-±^ htai&Ai^hO'Q. iin^* 

fi(0±fBtt2.0%l=1t<JIS$:h.«o ^l=»^LCMIn$«fi 
fl)±Bli1.5%. Tlfili0.2%rfe*. 
[0 0 17] Nil*. W\bmmzt-X7-i-^ hSSfcTC 

096(:«i|fB$4td. 
[0 0 18] Crii, WfittS##r*±T?i&^a)5ca5T 

lz(*'><f< tt.9.0%Kl±©Cr$iS«li:-rS. LA^L, C 

mmztitssMmt-XT-i-^ t-easc* (c n. n 

i. Mn. CuSf) a)aiPA<)£>5t^5. C*t?>:*--XT-^ 

tzlfo. Cr$«8(0±IBtt15.0%(z$9iS$H«. 
[0 0 19] Cul*. t-Xx-^-f hSS<bS3R-C-fty. 

jiA*v«<oip»as««i?*-xx-*-< Kffiisia^ l. 

■5-a)ai=8ISI=»#-rST;Ux>-V-f hfflOD^rtSiS 

•r, x-f x^:?u-:tffiffl^iz«^^affiA<±»L 
fcS5, cus«ftt«5icj:ysaaa$ti^-r4i:tti=. 

it£yi$lct«3ijilc^ffi-r«. L/i^L. iaSlCDSttlliSft 

^ xi^ :f u-+(D{efflai«s*jt tTia^itttt Lfce 

[0 0 2 0] Mott, Cr$«ff(DHftttl^±l=«Sa)^.C3clR 

ytt$isi±*-tt6?ii-cj^ai=as-ca5*, t-js*?^, 
ik)tt-?<x^^i/-*«)«ffla«K«5i^r, x<x^^(D 
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l^k(Dmm^mz, -Bff$Ll'Mo^«fiC!>TiBa0.3 
1002 1] Nli. :t—^y-i-'( HBfifcTcSfCa&^ti: 

Htissro-e. 0. io%KiTic®ipa*4i*. 

[0 0 2 2] NblJ. VtotttiZ-yi^^^'f^^fOKR 
*fc, v;u-f >i^-f f-flfroliias 

©Mot (DffiRjasic.*: y 7 -f ©Hs y ttS 

KS(c|fi]±*14-*t(Di:%^e.*i4, C(DJaS$+»l:: 

Xtt$«T*-fr4a)-e. Nba)±|Rttl.O%i:-r«ifcSA< 
ft'S. -l8»*Lt^Nb^*fi(D±(iBI*0.8%T•fcS, 
[0 0 2 3] Tili, iSiS-C«ftliia$]&fiEt. aS±#^ 

nsytt0:>iS]±i=$3ai-e&'&]!i<. issa>3ftiiisa«>a 

[0 0 2 4] Allt, Sil^^(DSiitlcWd:7cK-C&y. 

jLT#^$-t*Tt^-cDjai«i*!afii-r4i«>yA\ smx 

[0 0 2 5] Bl*. l!ftraEHaS«T?CD(S7i7< l-ffl 

«^»o. oi5%iuT(od«&i5a&-r« ztam^ l 

[0 0 2 6] REM («±a7cK) . Y. Catiiiimit. 



e>a>7c«$Slnr44#tt, REV La. Ce. Nd 

9) a^tf-CO. 2%£IT. Yli0.2%ElT. Caito.mm 
T. llgli0.196iaT<DCffl-Cd*$1*i<DA<fit^ C4l 

ta^r'#«*ttT4.fil^ <C*>. Ti. Al. B, REH, 

Y. catsj^ipngoi^-ftm^ifiiatim^it, mtan 

[0 0 2 7] rmaxli, M&V0AM-X'r±'( hS. 
l=«(6-r*. fi<tt6*tfc:l— Xir-J-f hSSgflJffia 

$al^■rc^:A<4^)!^^^fc. ^-ur. fi*ifciffiyi4Sf# 

iUt t J: 9 1:: r inaxa>TlS$80lc«S Lfc. 

(0 0 2 81 *«Mfl)-f ^X^7:?U-+fflSS«tt. Bl± 
[00 2 9] •r^X^:/U-+ffl©:'l/-+-T-fX^7 

tt, -tsiViizttmtiaiRis^in*>mis^iitzPimz&w^ 
(oa^. *'>4-y<i:tfiy©«4*<Bft€.*i. x-fx^> 

T. 3£fTffiK*<l3000km(OZ:|tmA>t.»y>t-Lfc:?U-+ 
ffi|f4.4ira). Hfittlkg) lC•^t^rfiy©SS$lli'<f=i 

»«tt»-cifei=S«LfcT <x^;nffl©Ky»* 

{tO.BmtUr)Xl^tzo COTJ: 5<ESy '^U 
y. »^L<iSil\ 

[0 0 3 0] -tC-p^SMTfl*. ±T?Sl?BLfc<b¥fflfie 

T<x^»icfca^rfinfcHsytt*«»L<#*ttH$« 
zoitzV). s&n&tt^mmii^it. a&tntz-f 

L/-+T-< X^7 A<1?«W^f Slfi5(0ffiffl-e«*ifcHfi y 14 
[003 1] fEWSt)!*. S?IS©ffiffllc*jit4sya)fS 
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Olz rj^SiSS5~20*C/sec-e«>»S^60O<t;xifdeiOse 



[0032] 

c*it riio(rcxio»iaffl«©58»ft-»*;&j o)«a*i 

-ttDB, TSS (•r-fX^7S*¥fi±l=St^f= 

s) m.\ni^miztjii^oiza&Ltz. 

[0033] 
[SI] 





No. 


C 


Si 


Xa 


Ni 


Cr 


Cu 


No 


N 


Nb 




rnax 




1 


o.oeo 


0.25 


1.39 


0.23 


11.19 


0.77 


0.93 


0.008 


0.06 




97.0 




2 


0.087 


0.77 


0.72 


0.87 


13.45 


2.34 


0.45 


0.056 


0.43 


Ti:0.25 


127.5 




3 


0.100 


0.29 


1.45 


0.24 


12.34 


1.23 


1.34 


0.042 


0.25 


Ai:0.08 


115.3 




4 


o.m 


0.55 


0.25 


0.78 


14.23 


3.34 


1.76 


0.014 


0,67 




108.1 




5 


0.123 


0.56 


0.47 


0.65 


9.23 


1.34 


0.97 


0.037 


0.23 


Kg:0.Q2. fi£X:0.045 


163.3 




6 


0.098 


0.23 


0.26 


0.02 


11.34 


0.76 


0.32 


0.084 


0.18 


Ca:0.012, Y:0.012 


141.2 




7 


0.251* 


0.42 


0.32 


0.92 


12.45 


1.23 


1.45 


0.032 


0.12 




178.1 


it 


8 


0.122 


0.24 


1.85 


0.03 


11.45 


0.23* 


0.87 


0.054 


0.23 


Ns:0.02 


135.7 




9 


0.075 


0.34 


0.74 


0.43 


14.34 


0.78 


0.94 


0.008 


0.45 


Ti:0.07. A1:0.I2 


64.7* 


m 


10 


0.023* 


0.45 


1.56 


0.78 


10.34 


0.58 


1.22 


0.032 


0.33 


Ca:0.007 


107.9 




11 


0.047 


0.28 


0.89 


0.43 


13.56 


1.56 


0.08* 


0.024 


0.02* 




90.0 




12 


0.063 


0.35 


1.24 


0.35 


12.78 


2.34 


0.05* 


0.018 


0.04* 




120.5 



[0 0 3 4] *KSifflT'fx^7i=oixT. r^SiSffiio 

*C/secr<O$ra->600°Cxl^8ft10sec(O€i]$-*;K^J (om 
e^ffofc. iQ8ft:5Ji(iSS»Si91iD88-Cfcy. K«S 

^umz-oi^x. *w«is-cs«Lfcsy?a* (Sfta) 

[003 5] 
[S2] 





M 










No. 


fflY20) 








I 


280 




<0.1 




2 


321 




<0.1 




3 


343 


ML 


<0.1 




4 


375 




<0.1 




5 


363 


ffiL 


<0.1 




6 


306 


«L 


<0.I 




7 


395 




<0.1 


It 


8 


358 




0.6 




9 


225 




0.7 




10 


241 




0.9 




11 


238 




0.7 




12 


298 




0.8 



[0 0 3 6] ±vmmLtz{ti?^ami^tiSi!^m& 
(8Wo. i~7) imi^tzxmmvtt. t^-r4itin» • 

y . m^mzs. y mx^imib €>4i)a:i^ u^jwtmiz 

/^»tte«<OS®«l$ tHv280Et±* +-:^LT y , 
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[0 0 3 71 C*ll=«L. C#*ft*^t»S!No.7$ffll> 

l^igf SICI^. Cu. Ho. Nb(OtSd%ttl!(i<|^^lc«^T>& 



[0038] 



LUa»«TmiSitflfttmi!)T49763i& BSiS 



F$-A(#%} 3J058 AA43 AA48 AA53 AA58 AA62 
AA69 BA61 CBI1 EA03 EA09 
FA02 (iA46 GA47 



